Chimerism and cure: hematologic and pathologic correction of murine sickle cell disease.
Bone marrow transplantation (BMT) is the only curative therapy for sickle cell disease (SCD). However, the morbidity and mortality related to pretransplantation myeloablative chemotherapy often outweighs the morbidity of SCD itself, thus severely limiting the number of patients eligible for transplantation. Although nonmyeloablative transplantation is expected to reduce the risk of BMT, it will likely result in mixed-chimerism rather than complete replacement with donor stem cells. Clinical application of nonmyeloablative transplantation thus requires knowledge of the effect of mixed chimerism on SCD pathophysiology. We have, therefore, created a panel of transplanted SCD mice that received transplants displaying an array of red blood cell (RBC) and white blood cell (WBC) chimerism. A significant enrichment of RBC over WBC chimerism occurred in these mice, because of the dramatic survival advantage of donor over sickle RBCs in the peripheral blood. Increasing levels of RBC chimerism provided progressive correction of hematologic and pathologic abnormalities. However, sickle bone marrow and splenic hematopoiesis was not corrected until peripheral blood sickle RBCs were fully replaced with donor RBCs. These results have important and unexpected implications for nonmyeloablative BMT for SCD. As the critical hematopoietic organs were not corrected without full RBC replacement, 100% peripheral blood RBC chimerism becomes the most important benchmark for cure after nonmyeloablative BMT.